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Question 1: State true or false, with explanation.

(a) If we define a stochastic trend as a random walk without drift, then a random walk
with drift is a linear deterministic trend plus a stochastic trend.

(b) When using seasonal dummies in a regression with intercept, one must always leave
out the first seasonal dummy variable.

(c) The following models are equivalent

i. 𝑌𝑡 = 𝛽0 + 𝛽1𝑌𝑡−1 + 𝜖𝑡 , |𝛽1| < 1 , 𝜖 𝑖𝑖𝑑∼ (0, 𝜎2)

ii. 𝑌𝑡 = 𝑐 + 𝑢𝑡 , 𝑢𝑡 = 𝜌𝑢𝑡−1 + 𝜖𝑡 , |𝜌| < 1 , 𝜖 𝑖𝑖𝑑∼ (0, 𝜎2)

iii. (𝑌𝑡 − 𝛾0) = 𝛾1(𝑌𝑡−1 − 𝛾0) + 𝜖𝑡 , |𝛾1| < 1 , 𝜖 𝑖𝑖𝑑∼ (0, 𝜎2)

Question 2: What feature of time series do the models in Question 1(c) describe?

Question 3: Show that the following two models are equivalent:

i. 𝑌𝑡 = 𝛼 + 𝛿𝑡 + 𝑢𝑡 , 𝑢𝑡 = 𝜌𝑢𝑡−1 + 𝜖𝑡 , |𝜌| < 1 , 𝜖 𝑖𝑖𝑑∼ (0, 𝜎2)

ii. 𝑌𝑡 = 𝛽0 + 𝛽1𝑡 + 𝛽2𝑌𝑡−1 + 𝜖𝑡 , |𝛽2| < 1 , 𝜖 𝑖𝑖𝑑∼ (0, 𝜎2)

What feature of time series do the models describe?
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